This paper aims to examine the socio-demographic characteristics associated with access and use of internet for health-related purposes and its relationship with health literacy. Data were drawn from a health literacy survey (N=1046) and analysed using logistic regression. Results show a strong association between health literacy, internet access and use. Socio-demographic characteristics particularly age, education, income, perceived health and social isolation also predict internet access. Thus, in addition to widening access, the movement towards digitisation of health information and services should also consider digital skills development to enable people to utilise digital technology more effectively, especially among traditionally hard-to-reach communities.
(i.e., accessing and navigating the internet is too complex) (Connolly & Crosby, 2014) .
While efforts are being made to widen the reach and accessibility of internet technology, the general population still needs to keep up with the growing amount of health-related information and services online. Just as the readability of health information needs to match the literacy skills of its users (Rowlands, et al., 2015) , so does the readability of health information and services online. In England, around 11 million people lack basic digital literacy, with around 7 million having never used the internet (ONS, 2016) . Information and services online need to consider the knowledge and skills of its target audience. In other words, it needs to consider the health literacy of its current and potential users.
Health literacy can be defined as 'the personal characteristics and social resources needed for individuals and communities to access, understand, appraise and use information and services to make decisions about health ' (WHO, 2015) . Health literacy is important in the digital context since adequate knowledge and skills are necessary to enable people to access and use digital technology to look for health information and to make sense of it (Aydin, et al., 2015) . In the US, internet use has been associated with health literacy, such that those with better health literacy skills were more likely to search for health-related information online (Levy, et al., 2015) . People need health literacy skills when using the internet --not only to enable them to read health information --but also to know where and how to look for reliable information, and to decide whether to use these or not.
It is important to consider the socio-economic and demographic factors and the health literacy needs associated with access and use of the internet to seek health information. Doing so could help to assess whether a 'digital divide' exists in the UK and how the movement towards the digitisation of health information and services could impact upon service users with diverse health literacy needs and backgrounds.
In this paper, we aim to address the following research questions:
(1) What is the relationship between health literacy and the use of the internet to seek health information? and (2) What are the socio-demographic characteristics of people who use the internet to seek health information?
We hypothesised that health literacy will be positively associated with access and use of the internet to seek health information and that internet access and use will also be associated with age, sex, ethnicity, income, education, lifestyle, perceived health status, deprivation and social isolation.
Method

Data collection
Data were drawn from a city-wide health literacy survey (N=1046) in Stoke-on-Trent, England. The survey was conducted face-to-face in 2013 and included questions to determine demographics, selfrated health, measure of social connectedness [Health Education Monitoring Survey (HEMS)], self-rated lifestyle, internet access and use of the internet to seek health information. Health literacy was measured using the UK version of the Newest Vital Sign (NVS). Ethical approval was obtained from the Keele University Ethics Research Panel. Further details on survey design and sampling strategies are published elsewhere (Protheroe, et al., 2015) 
Data analysis
Stata/MP 14.1 (Stata Corporation, College Station, TX, USA) was used for data analyses. Unadjusted and adjusted logistic regression were used to determine the association between internet access and health literacy and also between internet use to seek health information and health literacy, adjusting for socio-demographic characteristics (age, gender, ethnicity, education, income, index of multiple deprivation, perceived health, perceived lifestyle, social isolation and health literacy). Levels of health literacy were categorised according to the scoring guidance recommended by Rowlands, et al (2013) .
Respondents who scored 0-1 on the NVS were categorised as having low functional health literacy, 2-3 as having marginal health literacy and a score of 4-6 as adequate. Unadjusted logistic regression was also performed for each of the socio-demographics factors, estimating their association with internet access and internet use to seek health information. Table 1 summarizes the key demographic characteristics of the survey participants. From the 1046 respondents, 1042 (99.6%) answered the question concerning internet access and were included in the analyses. From this sample, 801 (76.9%) had access to the internet, of which 615 (76.8%) used the internet to seek health information.
Results
Descriptive statistics
The demographics were broadly representative of the population of Stoke-on-Trent with slightly fewer male participants (46.5%) than the adult population of Stoke-on-Trent (49.5%). The sample had a slightly older demographic than the general population with 27.1% aged 18-34 (vs. 31.2%), 46.2% aged 35-64 (vs. 47.8%) and 26.7% aged over 65 years (vs. 21.0%).
The majority of the respondents were white, educated to GCSE level or less, and (amongst those prepared to state their income) currently earning £20 000 or less. Almost 70% perceived their general health to be good or very good, and over 76% perceived their lifestyle to be very or fairly healthy. Of the 972 respondents who completed the measure of health literacy (NVS), 277 (28.5%) had low health literacy, 228 (23.5%) had marginal health literacy and 467 (48.0%) had adequate health literacy.
Inferential statistics
Unadjusted and adjusted odds ratios for the association between health literacy and internet access and health literacy and internet use to seek health information are given in Table 2 . Unadjusted odds ratios showed that the odds of having access to the internet were over 10 times higher (OR (95%CI): 10.75 (7.08, 16.33)) and the odds of using the internet to seek health information were over 2 times higher (2.35 (1.53, 3.60)) for respondents who had adequate levels of health literacy compared to those with low health literacy. After adjusting for demographic factors, adequate health literacy was still significantly associated with internet access (3.56 (2.12, 5.98)), but not with use of the internet to seek health information (1.40 (0.84, 2.32)). (Table 2) . Non-white British were also two and half times more likely to have internet access (2.58 (1.36, 4.91)) than white British, although this factor could have been confounded by age as nearly 95% of the non-white participants were under 65 years old whereas only 71% of white British participants were under 65. Similar differences were found in the respondents' likelihood to use the internet to seek health information, except for perceived poor health and social isolation (Table 2) . 
Discussion
Findings from this study suggest that there is a strong association between health literacy and internet access. Results have shown that individuals with adequate levels of health literacy were more likely to access the internet and also use it to look for health information. Socio-demographic characteristics particularly age, education, income, perceived health and social isolation are also associated with having access to the internet, which implies that a 'digital divide' exists in the sample of participants surveyed in this study. These findings are consistent with other studies, particularly in relation to internet access and use among older adults (Choi & Dinitto, 2013) .
Widening internet access, especially among traditionally hard-to-reach communities is important.
However, as our findings suggest, health literacy also plays a significant role in enabling people to access and use the internet for health-related purposes. Therefore, it is important that widening internet access is coupled with the provision of digital skills development to enable individuals to utilise digital technology more effectively. Locally, this is reflected in the Stoke-on-Trent Health Literacy strategy, whereby digital inclusion and health literacy skills development are included in the action plan. Findings from this study have important implications for digital health research and practice. For example, health literacy levels could impact on people's willingness and ability to participate in research that requires engagement with digital technologies. Furthermore, it is also important to take health literacy into consideration when designing, implementing and evaluating digital health interventions.
In conclusion, widening digital access is important in promoting health as it can help to improve self-care and patient experience. However, there is a risk of widening existing social and health inequalities if care is not taken. As this study shows, improving digital health literacy by developing people's skills and confidence to use the internet, or including resources to support access to digital health information is crucial, especially among those who are traditionally marginalised. Considering that the NHS plans to promote online services through programmes such as Patient Online and the Digital First initiatives, there is a danger that some patient groups, especially those who are most vulnerable, could be left behind as the move towards the digitization of information and services progresses. 
